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CLAIMS : 

i- A data structure realized in a database 

comprising : 

a plurality of data areas in which given time 
series d^ta pieces are loaded in sequence of times; and 

ookmark information areas respectively provided 
at predeterrniTied locations in said plurality of data areas 
and each having\a pair of bookmark information indicative 
of a time corresponding to a time series data piece loaded 
10 in each of said datk areas and state transition information 
indicative of a state \f the data piece in each data area, 
said state transition information being allowed to have one 
of a value indicative of anNonline state in which the data 
area is permitted to be retrieved and a value indicative of 
15 a loading state in which loading \>f data in the data area 
has not yet been completed and the \ata area is not 
permitted to be retrieved. 

2. A data structure according to claim 1, wherein 
said plurality of data areas havo * each^a predetermined data 

20 capacity and are arranged consecutively in said database in 
CX-~ order that said -^r&^ai^^^-crf bookmark information areas in 
said plurality of data areas can be read consecutively. 

3. A data structure according to claim 1, wherein 
the state transition information in at least one of said 

2 5 plurality of data areas is allowed to have one of a value 
indicative of an online state in which the data area is 
permitted to be retrieved, a value indicative of a loading 
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state in which loading of data in the data area has not yet 
been completed and the data area is not permitted to be 
retrieved and a value indicative of a state in which data 
in the data area is empty. 

A data structure realized in a database 
composing : 

a plurality of data areas in which given time 
series data\ieces are loaded at predetermined locations, 
respectively, lk said database in sequence of times; and 
10 predetermined bookmark information areas each 

having a pair of bookfr^ark information indicative of a time 
corresponding to a time^series data piece loaded in each of 
said data areas and state transition information indicative 
of a state of the data piece \n each data area, said state 
15 transition information having onte of a value indicative of 
an online state in which the data area is permitted to be 
retrieved and a value indicative of aNloading state in 
which loading of data in each data area \as not yet been 
completed and the data area is not permitted to be 
2 0 retrieved. 



to 

5. A data structure according to claim X, said 

*A — 



plurality of data areas have each a predetermined data 
capacity and are arranged consecutively in said database in 
order that said plurality of bookmark information areas in 
2 5 said plurality of data areas can be read consecutively. 
6. A data structure according to claim 4, wherein 

the state transition information in at least one of said 
plurality of- data areas has a value indicative of an online 



# 



- 23 - 




15 



20 



25 



CL 



state in which the data area is permitted to be retrieved, 
a value indicative of a loading state in which loading of 
data in the data area has not yet been completed and the 
data area is not permitted to be retrieved and a value 
indicative of a state in which data in at least one data 
area i s empty . 

A database managing method for managing data in a 
dafc^base. comprising the steps of: 

adding, to a predetermined location in a given 
time series data piece for a predetermined time, bookmark 
inf ormationV having bookmark information indicative of a 
time corresponding to said time series data piece for said 
predetermined ti\e and state transition information 
indicative of a st^te of said time series data piece for 
said predetermined ti\e; 

providing, as Nsaid state transition information, 
one of a value indicative \>f an online state in which the 
data area is permitted to be\retrieved, a value indicative 
of a loading state in which loading of data in the data 
area has not yet been completed afed the data area is not 
permitted to be retrieved and a val\e indicative of a state 
in which data in the data area is emptV; and 

loading time series data pieces for predetermined 
times in a plurality of data areas in saicl^ database in 
sequence of times corresponding to said tim&v series data 
pieces * 



8. 



A database managing method according to claim 7, 



further comprising the steps of; 
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reading, from said plurality of data areas, a 
plurality of bookmark information pieces each having state 
transition information and bookmark information in 
accordance with a data retrieval request applied to said 
database by designating a time; and 

detecting the bookmark information including said 
designated time and when the state transition information 
included in said detected bookmark information indicates 
said online state, reading a time series data piece 
corresponding to said detected bookmark information. 

9. A database managing method according to claim 7 y 
further comprising the step of: 

when the state transition information included in 
said detected bookmark information indicates either a value 
indicative of said loading state or a value indicative said 
empty state, determining that said data retrieval request 
is not responded to. 

10. A database managing method according to claim 1^ 



further comprising the steps of: 

reading, from said plurality of data areas, a 
plurality of bookmark information pieces each having state 
transition information and bookmark information in 
accordance with a data deletion request applied to said 
database by designating a time; and 

detecting the bookmark information including said 
designated time and when the state transition information 
included in said detected bookmark information indicates 
said online state, setting a value indicative of an empty 




- 25 



state in said state transition information included in said 
detected bookmark information. 

A database managing method according to claim 1 

v A- 
further comprising the steps of: 



neruutrlautng repeatedly applied time sera 
, s gHreee3--5p- q—e^ttfta J a r i vp data storage ar na - until thoy -ne-atrn 
total datk for said papedetrermined T T l me - y and 

arter said repeatedly applied time series data 
pieces have been collected up to said total data for said 
predetermined trme, adding, to a data piece in said 
cumulative data suorage area, bookmark information having 
bookmark inf ormationVindicative of a time corresponding to 
the data piece for saiii predetermined time and state 
transition information indicative of a state of said time 
series data piece for said^predetermined time and loading 
resulting data pieces in saidVplurality of data areas of 
said database in sequence of tim^s corresponding to said 
time series data pieces. 

14. A database managing method for managing data in a 

dataBsa^e^ comprising the steps of: 

adding, to a predetermined location in a given 
time series daW piece for a predetermined time, bookmark 
information having Bookmark information indicative of a 
time corresponding to sa^ time series data piece for said 
predetermined time and state\ransition information 
indicative of a state of said tim^series data piece for 
said predetermined time and start areb^ information having a 
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flag indicating whether the area is the final one of a 

plurality of areas in said database and an address area for 

setting an address; 

roviding, as said state transition information, 

one of a value\jndicative of an online state in which the 

data area is permitted to be retrieved and a value 

indicative of a loadrng state in which loading of data in 

the data area has not yet been completed and the data area 

is not permitted to be retrieved; 

loading time series\data pieces for predetermined 

times in a plurality of consecuo^ve data areas in said 
(h, 

database in sequence of times corresponding to said time 

A 

series data pieces; and 



raising said flag of start arvea information in 
15 the final one of said plurality of consecutive data areas 
and setting an address of first one of sai\plurality of 
consecutive data areas in said address area, 
ISJ^. A database managing method according to claim 12 

further comprising the steps of: 
2 0 adding, to a predetermined location in a time 

series data piebe for a predetermined time applied so as to 
be loaded in said dafea^ase, bookmark information having 
bookmark information indi^ati^e\ of a time corresponding to 
said time series data piece EOTV^ld predetermined time and 
25 state transition information indicative of a state of said 
time series data piece for said predetermined time; 

reading all state transition inform^k4^p n pieces 
in said database to detect bookmark information ha/v^i>ng the 
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oldest ftme and loading said time series data piece for 

said predeterrniiTed^time applied so as to be loaded in said 

database in a data area ^o^e^poSrlding to said oldest 

bookmark information; and 

updating said oldest bookmark*^m^ormat ion to said 

bookmark information corresponding to said loacted data. 

1^ - A database managing method for managing data in a 

database. comprising the steps of: 
X Th- 
reading bookmark information having bookmark 

information indicative of a time corresponding to a given 

time series data piece for a predetermined time and state 

transition \nformation indicative of a state of said time 

series data p^sece for said predetermined time from a 

predetermined bookmark area and setting the state of said 

time series data £g_ece in said state transition information 

to a value indicative of a state in which data is empty so 

as to write said bookmferk information in said database; 

loading given frsime series data pieces for given 

predetermined times in a plurality of data areas in said 

database in sequence of times\corresponding to said time 

series data pieces; and 

-df Lei — the step of loadii^g said data pieces has * 

*fct;<=!ii cuiupleLed^ writing bookmark information having 

bookmark information indicative of a tasjue corresponding to 

a time series data piece for said predetermined time and 

state transition information indicative of Nan online state 

of said time series data piece for said predetermined time 

in said predetermined bookmark area. 
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A database managing method according to claim 14, 
furtn^r comprising the jstepiof loading time series data 




pieces f orv^^edeterinine^tim^^KL a plurality of data areas 
in said databas^B^in sequefc^of times corresponding to said 
5 time series data pi^es . 

16. A database managing method according to claim 4-Sr 
further comprising the steps of: 

reading, from said plurality of data areas, a 
plurality of bookmark information pieces each having state 
10 transition information and bookmark information in 
y accordance with a data retrieval request applied to said 

y database by designating a time; and 

=p detecting the bookmark information including said 

Eh designated time and when the state transition information 

£ 15 included in said detected bookmark information indicates 
y said online state, reading a time series data piece 

" s 

§» 

,fi corresponding to said detected bookmark information. 

17. A database managing method according to claim 14^ 

A* 

further comprising the step of: / 
20 when the state transition information included 

in said detected bookmark information indicates either a 
value indicative of said loading state or a value 
indicative of said empty state, determining that said data 
retrieval request is not responded to. 

18. A database managing method according to claim 14/ 
further comprising the steps of: 

reading, from said plurality of data areas, a 
plurality of bookmark information pieces each having state 
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transition information and bookmark information in 

accordance with a data deletion request applied to said 

database by designating a time; and 

detecting the bookmark information including said 

designated time and when the state transition information 

included in said detected bookmark information indicates 

said online state, setting a value indicative of said empty 

state in said state transition information included in said 

detected bookmark information. 

A database managing method according to claim 14j 

further comprising the steps of: 

cumulating repeatedly applied time series data , t 

pieces a cumulative storage area until -fc4*ey reach total 

K 

data for ^.id predetermined time; and 

m — wrrri — r opn n t- n Hly ^ppJ -i g>H f j pno cop^ rla^a _, 

-p^edefeo rmined tW ^ adding, to a data piece in said 
cumulative data storage area, bookmark information having 
bookmark informatiok indicative of a time corresponding to 
said data piece for s^id predetermined time and state 
transition information Vindicative of a state of said time 
series data piece for sard predetermined time and loading 
resulting data pieces in said plurality of data areas in 
said database in sequence ofxfimes corresponding to said 
time series data pieces 

20. A database managing system, comprising: 

a processor having a memoVy for storing given 
time series data pieces for predetermined times and a clock 
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Aor reading times at which said time series data pieces are 
applied; and 



bookmark information indicative of a time corresponding to 
a time series >data piece for a predetermined time, state 
transition information indicative of a state of said time 
series data piece c\f said predetermined time and said time 
series data pieces for said predetermined times, said state 
transition inf ormation Nhaving one of a value indicative of 
an online state in whichVhe data area is permitted to be 
retrieved, a value indicative of a loading state in which 
loading of data in the data aisea has not yet been completed 
and the data area is not permitted to be retrieved and a 
value indicative of a state in whrch data in the data area 
is empty. \ 



a database connected to said processor and having 




